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(54) Transaction processing 

(57) A transaction processing system nas a number 
of polnl-ot-sale apparatus (1) and a central host (10) 
Each apparatus (1) and a central host (10). Each appa- 
ratus (1) stores an external iile (8) for transmission to 
external systems, an a separate host fie with appended 
data for t/ansirric&on to the central host A conversion 
tattfe (46) is accessed Curing a transaction to convert 
the rrachanrs local currency values to transaction cur- 


rency values. Each apparatus (1) transmits host records 
to the host (10), which in the same comrnumcationa 
session transmits an updated conversion table. A trans- 
mission Hag permitting external communication and 
printing is set only after ins lull session is conpletea, 
the compteie session being atonic. 
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Description 

The inveniton relates to transaction processing, and 
mora particularly card transaction processing at points* 
of'sale. a 

An object of the invention is to provide more com- 
prehensive card transaction processing at a number of 
geographically remote locations in a control ted manner. 
This cor to I Is essential tor correct and consistent 
processing at the points-of-sale and communion ic 
with external systems to ensure transaction data integ- 
rity- 

According to the invention, there is provided a 
transection processing system cornpnsing a plurality of 
point-of-sale apparatus' and a central nest, wherein:- ii 

each point-of-sale apparatus comprises a proces- 
sor, a storage davice. a dedicated keyboard with 
specific point-of-sale function kaye. a card reader, a 
cftptey screen, a receipt prime;, and a modem; x 

the central host comprises a batch processor con- 
nected in a network comprising workstations and a 
modem pool having a plurality of serial ports, the 
batch processor being programmed tor automatic a 
dialling by the point-of-sale apparatus': 

each point-of-sale apparatus comprise a stored 
convei slon table and comprises means for:- 

capturing data from a card presented tor a 
transaction, determining ff a is auincrised, and 
setting an authorisation flag In the storage 
device according to the authorisation result: 

receiving an input including a transaction value 
in a local currency and a desired transaction 
cunency; 

aiiomaticaily determining an ecuvatent trans- *c 
action value in the transaction cunency by ref- 
erence to the conversion table; 

writing transaction data with the transaction 
value in the transaction cunency onjy to an *$ 
external record In the storage device: 

appending locaJ currency transaction value 
data to said transaction data and writing alt of 
said dala ro s host record in the storage device: so 

printing a transaction receipt if the authorisa- 
tion (tag is positive, otherwise aborting the 
transaction; 

generating a datasei comprising the host 
records, writing the dataset to the storage 
device, automatically transmitting the dataset 


to the host, and setting a host transmission flag 
according to integrity ol the transmission; 

printing the dataset locally rt the host tranamts- 
sfcnttagls positive; 

generating a dataset comprising the external 
records, writing the dataset to the storage 
device, and automatically transmitting the data- 
set to an external data processing system H the 
host transmission flag is positive: and 

receiving an updated conversion table from the 
host and writing ft over the existing conversion 
table on the storage de-rice: 

me central host comprises means tor:- 

rec erring a host record dataset from each 
point-of-sale apparatus; 

automatically validating each apparatus by ret* 
crone© to received identification signals; 

Ct.edang integrity of a received host record 
dataaet; and 

automatically transmitting an updated conver- 
sion table to the apparatus in the same com- 
munitions session if the integrity check is 
positive; and 

each point-ol^sate apparatus comprises moans for 
setting the transmission flag to Indicate integrity of 
the host record dataset transmission only after 
receipt of the updated conversion table, whereby 
the steps of transmitting the dataset, checking 
integrity at the host, and receiving the updated con- 
version table aje together an atomic opeafort 

The features of disabling printing of a receipt 
accortSng to the authorisation Rag and disabling exter- 
nal cornmunjcerfion according to tho transmission flag 
hefp to ensure data integrity in a simple manna/. By sim- 
ply appending data to create the host record a fast 
response time is achieved during a transaction, and 
again data integrity is nn»jr«i Further the atomic com- 
muricabons session Is another simple way of ensuring 
data and table rntegrtfy across afl of the point-of-sale 
apparatus' and the host oi the system. 

m one ernbodiment. each point-of-sate apparatus 
comprises means for automatically performing card 
authorisation locally if a transaction amount is beJow a 
threshold level and on-line in communication with a 
remote authorisation processor if the transaction 
amount is above the threshow level, and lurlhar com- 
prises means for allowing » user override the automate 
choice to force either local cr remote authorisation 
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Preferably, the modem pool 01 the host is pro- 
groomed to communicate with the point -of -sale appa- 
ratus using a serial line hunting group. 

In another embodiment, the point-of-sale apparatus 
comprises means tor recording host transmission s 
attompte In a Jog f ile. 

In ona embedment, the processor of each poirrt-ol- 
sale apparatus comprises means for recognising 
depression ol a function key on me keyboard as a 
remote maintenance instruction and for automaicalfy rp 
establishing connection with a remote maintenance 
system and alowing H direct aeration of the apparatus. 

The invention w(0 be more dearly understood from 
the toGowing description of some embodiments thereof, 
given by way of example only, with reference to the is 
accompanying drawings, in which :- 

Fig. 1 is a schematic representation of a transaction 
processing system of the invention; 

20 

Rgs. 2(a) and 2(b) are toggher a flow chart Sus- 
trafing h overview the manner m which a transac- 
Hon is executed at apoini-of-sale apparatus; 

Fig. 3 Is a How chart fflustrating goading opera- x 
Hons per formed by the apparatus; 

Fig. 4 is a flow chart Hustreong operations which 
ere earned out In conjunction with the currency con- 
version tefble which is stored; and 39 

Fig. 5 is a flowchart illustrating the manner in which 
tocaJ verrlicationdata is receded. 

Referring 10 the drawings, and initially to Fig. l. s< 
there ie shown a transaction processing system of the 
invention. The system comprises a point -of -sale appa- 
ratus 1 which is located at a merchants premises and a 
remote, off-site host 10. The apparatus i may for exam- 
pia be Installed in a car hire company's premises, a *o 
retail outlet or any other location where a merchant 
needs to execute transactions with financial card Sub- 
scribers. The apparatus I comprises a processor 2 and 
c6sk drives in which files 3 are stored. The tiles 3 include 
a He H which is a processing or hosl 13 e and a (Be S *s 
which is a bank {linanciaJ institution} lie The apparatus 

I also comprises a terminal screen 4. and a Keyboard, 
not shown. The keyboard has a set of specific retailing 
function Keys and does not include genera) data 
processing keys. Accordingly, the apparatus 1 is a ded* so 
icated point-of-sale machine for Eimpie and fast opera- 
tion. The card reader is incorporated » the Keyboard. 
The apparatus 1 alco comprises a recept printer 6 and 

a modem poof 6. 

As stated above, the transaction processing system « 
ahvo comprise* an oil-site host 1 0 which has b network 

I I with workstations 12 and a host processor 13. The 
oH-site host 10 is programmed to communicato with a 


large number of (he point-of-sale apparatus' 1 to per- 
form batch processing for them and to provide central 
control generally. The transaction processing system of 
the invention comprises a number of the point-of-sale 
apparatus' 1 (only one being shown) and the off-she 
host 10. The, system communicates wKh a bank trans- 
action processor 20 and a bank authorisation processor 
25. The host 10 Is configured to ensure affective com- 
munication wfth a largo number of point-of-sale appara- 
tus' 10. b particular, the host 10 is a mufti -tasking 
system and includes a mulb-* aria) port device. Modems 
which support the connection to tris device are in turn 
connected to the modems of the apparatus 1 1 via a tele- 
phone hunting group. This allows up to eight smuttane- 
ous connections to the host. 

In brief overview, each point-of-sale apparatus 1 
executes a card transaction at a merchants premises in 
a transaction currency selected by the customer. The 
off-site host 1 0 performs off -fine processing and central 
control operations to assist in this. The bank sysiams 
which oommunlcale with the system process the bans- 
acton data using only the transaction currency data 
Data rearing io the local currency of the merchant (rf dif- 
fer em from the transaction currency) is processed only 
within the system of the invention, na maty the apparatus 
1 and the host 10. 

Referring now to Figs. 2(a) and 2(bX e mefood 40 in 
which an individual transaction is executed is now 
described. The merchant operator selects a transaction 
option in step 41 and In step 42 chooses a card transac- 
tion type. These inputs arB very easily made because of 
the smati number of keys on the keyboard and to tad 
that the inputting is totally menu-driven with a simple 
main menu. This allows for easy merchant opera or 
training and helps to minimise the chances of erroneous 
inputs. In step 43, transaction data is Inputted Inducftig 
the amount in the local currency of the service or prod- 
uct being purchased. The card is eutomabceJy read to 
capture its number, in this embodiment, the reader is a 
magnetic card reader. In step 44. the merchant operator 
selects (he appropriate currency in which the transac- 
tion is to be executed. For example, an American tourist 
visiting Ireland may purchase a car hire service quoted 
in Irish Pounds. The merchant operator may then select 
EJSt as being the transaction currency to be used for 
execution of the transaction. The transactfen amount is 
inputted in step 45 in the local cvrtmy end the proces- 
sor 2 then looks up the currency conversion table 4$ to 
convert to the transaction currency. The manner in 
which the conversion table 46 is received is described 
below. The processor ensures thai only the cunent 
table is accessed by aulornatJcaDy over-wrrting a previ- 
ous table immediately when a new table is received. 

In step 47, the processor 2 processes the card data 
which has been captured by the cord reader. The card 
reader Is an Intecj/al part of the keyboard and this pro- 
vides for compactness at the merchant's premises. This 
validation operation invokes ensuring that the card 
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number Is veJtd and the caid has not expired. In more 
detail, the card reader reads afl relevant data from track 
2 of the magnetised part o1 the card. Subsequently the 
processor carries qui validation checks on me card 
number and expiry date, if either validation check fails, 
the transaction is aborted 

in step 43, the processor 2 authorises the transac- 
tion. Authorisation may be either local by reference to a 
stored "hot card" list, or on-line in communication with 
(he bank authorise lion processor 25. The processor 2 
automatically performs on-line authorisation rl the trans- 
action amount exceeds a pre -set threshold level. How- 
ever, tie merchant operator has the option of over* 
riding the euto malic mechanism and forcing either local 
or on-line authorisation, dependng on the particular cir- 
cumstances. For example. U it Is not possible to estab- 
lish a communications session with the bank 
authorisation processor 25. then there may be forced 
local authorisation. Alternatively, if the merchant opera* 
tor is suspicious for any particular reason, he/she may 
cause forced on-line authorisation to take place. U 
authorisation Is negative, an error message is displayed 
ee indicated by the step 49 and the transaction is 
aborted. 

The processor 2 ensures that the authorisation pro- 
cedure is not circumvented by preventing printing oi a 
receipt H authorisation has not taken place. This is 
achieved by setting an authorisation flag to a positive 
value if authorisation is positive, the (lag remains at a 
default negative value if authorisation does not take 
place or ft is negative. 

H authorisation Is positive, the processor In step 50 
writes the transaction data to files in ihe apparatus 1 . To 
do this, it geneiates a data record which includes trans- 
action data, excluding data expressed in the local cur- 
rency. This data record Is written as an external record 
to the file & Attar doing ink. the processor 2 appends 
data relating to Ihe local currency to create a host 
record and this is written to the file H. This is a East and 
eHective mechanism which prevents delays in appara- 
tus response time. 

In addition, the processor 2 directs printing of a cus- 
tomer receipt only if the authorisation flag is positive. An 
irrporlant aspect of the customer receipt is that the 
amount of the transaction is expressed in the {usuafiy 
foreign) transaction currency so that the customer can 
see QxactJy how much s bang paid in the currency he 
or she rs familiar with, All of the above operations have 
been performed locally at the merchant's premises 
using fte point-of-sale apparatus 1. 

During a transaction period records are appended 
in real time to the files H and B and at the end of the 
period such as the end of the day, various uploads and 
downloads take place in conjunction with both the off- 
site host 10 and the bank transaction processor 20. The 
processor 2 communicates the hosi records and exter- 
nal records retrieved from their respective f8ts in com- 
munication dataaets. 


As indicated by the method 60 in Ftg. 3. tie mer- 
chant operator may select a batch operation in step 61 
and in step 62 may choose to perform a batch upload or 
prim a report Further steps require input of a supervi- 

5 sor password in step 133. Where a report is requred. the 
date is retrieved in step 64 from a rear-time dock and 
the report is printed in step 65. However, the report 
instruction is disabled according to a transmission flag 
until an upload to the oil-site host 10 has taken place lor 

io the particular transaction period. To process the data for 
the report and ensure there is no data corruption, the 
processor 2 backs up the report data onto thefcredoSsk. 
The number of backup files is parameter -driven. 

In step 66, the processor 2 retrieves the files B and 

is H, generates the host and external dates ets, and estab- 
lishes a communication session with the host 10. It then 
transmits the host data cgt dir octty 1o the host 1 0 without 
performing any further processing operations on this 
data. If there are any cornmunjeatian problems, s ris- 

to play failure message ia displayed in step 67 and the 
trartsTRsaion is re-lrfed. The processor 2 wBJ not pro- 
ceed to uptoad the external dataset to the bank transac- 
tion processor 20 until after a successful upload to tne 
host 10 has taken place (transmission flag fjosrtwe). 

ss This is because the rff-ehe host 10 is pan of the same 
transaction processing system as the apparatus 1 and it 
is essential thai the system be updated internally before 
mere is communication with an external system such as 
the bank transaction processor 20. 

» An important aspect oi the upload to the host 10 is 
that the host 10 automatically validates the merchant 
address and automatically chooses a relevant currency 
table which applies to thai merchant when the commu- 
nications session is established. Thus, imrnedlateh/ 

s« after valid upload of the host dataaet to the host 10, the 
host 10 automatically downloads the current currency 
conversion table. In this way. the apparatus 1 always 
stores a current currency conversion table and this data 
does not become out-of-date. The current currency con- 

*o version table Is written over the previous table. K any of 
the batch communications - data upload, merchant val- 
idation at the host table download, table over-writing - 
tails, the entire communication fails and must be 
repeated. The transmission Hag remains negative until 

45 this, atomic, operation is successful. 

Once upload of the host dataset has been per- 
formed successfully, (he apparatus ! may print a sum- 
mary report using this data as Indicated by the steps 64 
' and 65. The processor 2 then attempts upload of the 

50 external dataset to the bank transaction processor 20. 
Again, the data transfer is the direct contents of the 
external records, without additional processing being 
performed. Three attempts are made to successfully 
upload the external dataset and (I all frueo zxq unsuc- 

ss ctssfuf in the next transaction period the processor 2 
simply appends records to the file B. Each unsuccessful 
attempt is indicated in a failure message in step 66. 
Every transmission attempt »mertothBoft»sitehost 10 
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or to the banK transaction processor 20 is recorded in a 
separately stored tog f2e. 

Subsequent to upload of the datasets, the appara- 
tus 1 and the host 10 independently perform valid a Hon 
operations to generate various reports. These are sub- 
sequently cress-referenced to check accuracy. 

Another important aspect of the invenbon is the tact 
that personnel at the off-site rtost to may perform 
remote maintenance operations cn each apparatus 1 by 
establishing on-line contact and activating a remote 
execution program. In more detail, two keys on a host 
workstation are used to in'niste remote maintenance, 
one key tor each of two types of maintenance. Depres- 
sion of one of these keys causes the processor 2 id 
establish communication with the remote maintenance 
processor on the host network. wHch. in turn takes over 
control of the apparatus 1 for fault diagnosis and debug- 
ging. 

Referring now to Pig. 4, a method 80 is illustrated in 
which in step 81 the merchant operator may select a 
'currencies' option which ailows choice in step 82 of 
viewing or amending a currency conversion table 48. In 
sup 64. the processor 2 may amend me table previa bo 
a supervisor password had previously been inputted, In 
step 83, it may simply direct displaying of the table. This 
is useful as it provides a simple output for reference by 
customers and tho merchant operators. 

Referring now to Fig. 5, a method 100 is illustrated 
in which tn step 101 the merchant operator may select a 
'hot card" option which causes the processor 2 to in 
step 102 contact the bank authorisation processor 25 to 
request download of a hoi card Me 103. This is subse- 
quently used for local card authorisation. 

It will be appreciated that the invention provides for 
execution of transactions in a customer's desired cur- 
rency so that he/she can Imniedialefy see how much 

money it being spent. This •user-fiiendinass" \& 
achieved In a simple manner by communication wfn tm 
off -site host 1 0 which acts in conjunction with a number 
of apperatus 1 1 . 

The invention is not limited to the embodiments 
described, but may be varied within the scope of the 
claims in construction and detail. 

Claims 

1. A transaction processing system comprising a plu- 
rality of point -ot-sale apparatus' and a central ho si, 
wherein:- 

each point-of-sale apparatus comprises a proc- 
essor, a storage device, a dedicated keyboard 
with specific pofm-ol-sale funcfion toys, a card 
reader, a display screen, a receipt printer, and 
a modem; 

the central host comprises a batch p/ocassc* 
connected in a network cornpristng work sta- 


tions and a modem poof having a plurality of 
serial pons, the batch processor being pro- 
grammed for automatic dialling by the pofnt-ol- 
sale apparatus': 

each point-of-sale apparatus comprise a stored 
conversion table and comprises means tor- 
capturing data from a card presented for a 
transaction, determining If it Is authorised, 
and setting an authorisation flag in the 
storage device according ta the authorisa- 
tion resuU; 

receiving an mput induding a transaction 
value in a local currency, and an indication 
of a desired transaction currency, 

automatically determining an equivalent 
transaction value in the transaction cur- 
rency by reference to Ihe conversion tabte: 

writing transaction data with the transac- 
tion value in the fransacllon currency only 
to an externa] record to the storage device: 

appending local currency transaction vaJue 
data to said transaction data and writing all 
of said data to a host record in the storage 
device; 

printing a transaction receipt H the authori- 
sation flag ts positive, otherwise aborfng 
tne transaction: 

generating a dataset corrprlslng the host 
records, writing the dataset to the storage 
device, automatically transrnitting the data- 
set to the host, and setting a host transmis- 
sion llag according to Integrity of the 
transmission: 

printing the dataset tocaBy if the host trans- 
mission flag is positive; 

generating a dataset comprising the exter- 
nal records, writing the dataset to the stor- 
age device, and automatically transmitting 
the dataset to an external data processing 
system if the host transmission flag Is pos- 
itive: and 

receiving an updated conversion table 
from the host and writing H over tho exist- 
ing conversion table on the storage device, 

the central hod comprises moan* for> 
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receding a host record data set from tszh 
point-oi-saJe apparatus: 

automatically vaEdating each apparatus by 
reference to received idOfltHicatiori Agnate; s 

checking Integrity of a receded host record 
dataset; and 

automatically frans milting an updated con- 10 
version table to the apparatus in the same 
eornmunrcafans session if the integrity 
check ia positive: and 

each point-of-sale apparatus comprises means is 
for setting ma fransfrtssJon llag to bxtcats 
integrity 01 tha host record dataset transmis- 
sion only alter rece'pt of the updated conver- 
sion table, whereby the steps of Iransrrittjng 
the dataset. checfcng integrity at the host, end 20 
receiving the updated conversion table are 
together an atomic operation. 

2. A system as claimed in claim l , wherein each point- 
of-sale apparatus comprises means tor airtomai> 25 
cally performing card authorisation tocaJry if a trans- 
action amount is beiow a threshold level and oo-Gne 

in commurvcaiion wJh a remote authorisation proc- 
essor if the transaction amount is above the thresh* 
old level, and further comprises means for allowing 3-1 
a user override the automatic choice to force either 
local or remote authorisation 

3. A system as claimed "n claims 1 or 2, wherein the 
modem pool of tha host is programmed to eommu- 33 
nfcate with the poim-ol-salB apparatus using a 
serial Ens hunting group. 

4. A system as daimed in any preceding claim, 
wherein the potat-c4-cal« apparatus comprises *o 
means lor recording host UBnsrrission attempts in 

a log lila 

5. A system as daimed in any preceding claim, 
wherein the processor ai each pointot-saJa appa- ^ 
ratus comprises means for recognising depression 

of a function key on the keyboard as a remote main- 
tenance instruction end for eutomaticeBy establish- 
ing connection with a remote maintenance system 
and allowing it dirocl operation of the apparatus. So 
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